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XXV. — Memoir to accompany the Survey of the Delta of the 
Indus, in 1837, by Lieut. T. G. Carless, Indian Navy. 
Communicated by the Geographical Society of Bombay. 

About fifty miles from the sea, the river Indus, a few years ago, 
divided into two grand arms, the Bag&r and the S&ta: all its 
mouths and branches were then open, and some were navigable 
for vessels of considerable size. Extensive changes have since 
taken place ; and these have been carried to such an extent, that 
the course of the river in the Delta has been entirely altered and 
most of its branches destroyed. During the dry season, no com- 
munication now exists between the Bagar and the main stream, a 
sand-bank having accumulated at the confluence, which fills up its 
bed for a distance of several miles, and is five or six feet above the 
level of the water. In all the branches diverging from it, the water 
is salt for the greater part of the year, and they are then merely 
inlets of the sea. The Sata, or eastern arm, as it is called in the 
late maps, pursues the same course to the ocean as the great river 
from which it is supplied, and is, in fact, a continuation of it. In 
every part it preserves a similar magnitude ; and for the last ten or 
twelve years it has been, as it is now, the principal channel of the 
Indus. In its passage to the sea it receives many local appella- 
tions, but is best known, near the coast, as the Wanyani. Of the 
five branches it formerly sent off, the Mall and Mutni, discharged 
by the Mall and K£her mouths, are completely choked at the part 
where they leave the parent-stream, their beds being now nearly 
level with the adjacent country and partially overrun with jungle. 
The other three, the Hajamari, K'hediwari, and Titiyah, pursue a 
westerly course to the sea, and are the only branches that are now 
favoured by the fresh water in the dry season. The two first 
empty themselves by the mouths of the same name, and possess 
navigable channels into the main river, but the latter is merely a 
narrow and shallow creek that conveys a very small portion of 
water to the Richel mouth. Above the Delta, the Indus throws 
off two more branches, the Pinyari and Feleili, which are rivers 
only during the inundation ; after it has subsided, they dry up in 
many places for miles, and in others form a series of shallow, stag- 
nant pools that have no connexion : they are, besides, closed by 
bands or dams thrown across them above the the sea-port towns 
in order to retain all the fresh water that passes into them for 
agricultural purposes. 

The Indus formerly reached the sea through eleven large 
mouths, but three now suffice, in the dry season, to discharge its 
waters. Of these, the Piti, the Pintiyani, Juwah, and Richel, 
belong to the Bagar ; and the Hajamari, K'hediwari, Kukew£rl 
Kaher, and Mall, to the Sata ; the Sir and Kdri are entrances to 
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the Pinyari and Feleili brandies, and complete the number. 
Besides these there are many small mouths, some still open, and 
others that are partially choked ; but, as it would only tend to con- 
fuse, I shall not name them. At present, the Kukewari, which 
gives egress to the waters of the Wanyani, or main river, is the 
grand embouchure of the Indus : in the late maps it is called the 
Gora, but erroneously so, for that mouth was deserted by the 
stream some years ago, and its site is now occupied by an extensive 
swamp, intersected by several small creeks. There are only two 
other mouths, the Hajamari and K'hediwari, that discharge fresh 
water in the dry season. Some of the branches that have been 
partly destroyed receive a small supply by means of canals cut for 
the purpose ; and are said to be fresh in the upper part, but at all 
their mouths the water is salt. 

From the foregoing sketch of the state of the Indus in the 
Delta, it will be perceived that only two of its large branches have 
at present a communication with the main stream in the dry 
season. A trigonometrical survey of these and of the main river, 
from its mouth to the Titiyah, a distance of thirty-five miles, has 
recently been completed, and I shall now proceed to describe 
them, with the part of the coast that has been examined, and such 
other facts, connected with the Delta and its rivers, as have fallen 
under my observation in the course of the survey. 

Between the eastern and western mouths of the Indus, the sea- 
coast* of the Delta runs nearly in a straight direction to the N.W., 
about 125 miles : the shore is low and flat throughout, and, at 
high tide, overflowed to a considerable distance inland. With the 
exception of a few spots covered with jungle, which serve as marks 
for indicating the mouths of some of the rivers, it is destitute of 
trees or shrubs ; and nothing is seen for many miles but a succes- 
sion of dreary swamps. Wherever these occur, the land is scarcely 
discernible two miles from the shore ; but, at those parts where 
there are bushes, it is visible from the deck of a small vessel 
about double that distance. Between the Sir and Kori mouths it 
is overspread with low mangrove-jungle running far into the sea; 
and, from the former, a bare uninhabited marsh, without a single 
bush or other object to relieve the eye, extends up to the Mall 
mouth, a distance of thirty-five miles : it is intersected by four 
large salt-water creeks, or rather inlets, the Kajah, Rudah, Wari, 
and Khai, which run far into the land, and are probably portions 
of destroyed rivers. Above the Mall all the mouths of the Sata 
reach the sea within a space of twenty miles ; and, at this part, the 



* In the charts now in use it is laid down above half a degree too far to the east- 
ward, and the same error will he found in every part that exists at the Hajamari 
and Koii mouths, where the longitude has been ascertained by numerous observa- 
tions. The former is in 67° 25' 21" east, and the latter in 68° 30' east of Greenwich. 
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coast presents a peculiarity of formation not observable elsewhere. 
From the more elevated plains further inland, it runs off in a 
number of long spits, or tongues, of considerable breadth, which, 
from the rounded form they have assumed, bear the appearance 
of having been thrown up by a violent rush of water. They are 
composed of the soil deposited by the inundation; and, being 
always submerged at high tide, have not become firm, like the 
tracts that are only overflowed at intervals. The highest part is 
covered with a kind of long thorny grass, and they are separated 
from each other by creeks leading into the different rivers, which, 
with their numerous ramifications, form an excellent water-com- 
munication throughout the districts on this part of the coast. 
About the mouths of theSata, tamarisk-jungle is seen for the first 
time near the sea : there is a large patch on the north point of 
the Richel mouth; and, although not very high, it serves as a 
mark for distinguishing that entrance from the others. On a 
coast so devoid of objects, and so extensively flooded at times, it 
is often difficult to discover the mouths of the different rivers ; 
and the pilots, many of whom have passed their lives in navigating 
it, are frequently a long time before they can find them. 

The broad alluvial bank, projecting everywhere from the coast, 
extends from the bay of Karachi to the N.W. extremity of Kach'h, 
and in width varies considerably. Off the mouths of the Sata, 
where numerous shoals and flats have been cast up by the greater 
strength of the tide, it runs out in some places five or six miles, 
and is dry for a distance of twenty miles along the shore. At the 
Kdri mouth it is of a similar breadth, but only dries here and 
there in small patches. In other parts the outer edge is only two 
miles from the land, sometimes less; and there is a depth of water 
on it which, from three fathoms, decreases gradually as you ap- 
proach the shore to three or four feet. That part of the bank 
lying off the mouths of the Sat£, which extends farther out and 
has attained a more advanced stage of formation than any other, 
has been thrown up partly by the strong current from the rivers, 
and partly by the heavy sea of the S.W. monsoon : it covers an 
area of not less than sixty square miles ; and, with the exception 
of the narrow channels leading across, it dries at half-ebb. The 
interior part is composed of soft clay, mixed more or less with 
sand, and, near the shore, grass is seen springing up over the 
surface in large patches. Farther out, extensive sand-flats have 
been formed, which have risen to such a height that they are not 
covered in many places at the highest tides : they are smooth and 
firm, and a few blades of grass have already made their appear- 
ance on the most elevated parts. Being thrown up by the sea 
they are steep along the outer edge, frequently rising almost 
abruptly from a depth of two or three fathoms ; and they abound 
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with a species of long, thin worm, which serves as an article of 
food for the swarms of aquatic birds that frequent the coast. 
From the report of the natives, the whole of this portion of the 
bank is rapidly rising above the surface of the sea ; and, before 
many years have elapsed, it will probably be added to the land. 
Outside the bank the bottom is very soft, but on it, except in a 
few spots, and in all the channels leading across it, extremely- 
hard, being composed of sand mixed with a very small quantity 
of clay. Very little mud is found in any of the rivers, except the 
Kori ; it being apparently all carried out of them by the strong 
tides, and not deposited until at such a distance from the shore as 
to be out of their influence. 

The tides are everywhere extremely irregular : between the Sir 
and Mall mouths there is a feeble current setting constantly to 
the E.S.E. along the shore, and the flood or ebb can only be dis- 
tinguished by the rise or fall of the water, which is only four feet. 
No ^ivers are discharged on this part of the coast, and the sea is 
very slightly discoloured in consequence. Off the mouths of the 
Sata the ebb runs out of the different channels in a broad muddy 
stream, direct from the land, but quickly loses its strength as it 
leaves the bank. Here the water is fresh at low tide 5 or 6 
miles from the shore, and the rise and fall increases to 10 feet: 
in other parts, where the small mouths are numerous, the tides 
change their direction almost every hour, and are scarcely felt % 
miles outside them. 

From the beginning of October to the middle of March the 
Sind coast is navigated by the boats of the country without diffi- 
culty or danger. The soundings are everywhere a sufficient guide ; 
and, in general, decrease so gradually that no danger is to be appre- 
hended in approaching it. The only shoal of any consequence is 
the great bank off the mouths of the Sata, which projects beyond 
the line of the direct route to the northern rivers. From the dan- 
gerous appearance of the breakers during the sea-breeze the native 
boatmen have a great dread of approaching it, and at night always 
stand out into eleven or twelve fathoms before they venture to pass 
it. During the fine season, land and sea breezes generally pre- 
vail, with cold clear weather ; but the wind sometimes blows very 
fresh from the N.E., and the atmosphere is obscured by clouds of 
fine dust many miles from the land. The season terminates long 
before it does on the Malabar coast, and the navigation then 
becomes very dangerous. Early in February, westerly winds set 
in with considerable violence, and, for the first fortnight, the 
weather is always very tempestuous. Strong gales, also, sometimes 
blow from the same quarter ; and there is a heavy, tumultuous 
sea running, which breaks across the mouths of all the rivers. 
Short intervals of moderate weather occur afterwards until the 

VOL. VIII. ^ A 
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middle of March ; but, after that date, the Indus may be consi- 
dered closed for the season. A few of the most adventurous of 
the Dutch boatmen sometimes navigate the coast, and enter the 
river as late as the end of April; but it is considered a very 
hazardous undertaking, and their vessels are frequently wrecked 
in attempting it. 

The fisheries carried on along the coast give employment to 
about 100 vessels, and are a profitable source of commerce to the 
inhabitants of the seaport towns. Maghribi, situated upon the 
Sir river, sends about 30 boats, and Karachi nearly double that 
number. The dingys, or sea-boats employed, seldom exceed 
10 or 15 tons in burden, and, from their construction, are well 
adapted for navigating the coasts or entering the shallow mouths 
of the rivers. They have great beam in the centre, and the bow 
and stern, which are precisely similar in form, are very sharp ; 
some are decked over, but others have merely a light platform 
abaft for the convenience of steering, and they are rigged with a 
single lateen sail. The upper part of the stem is always carved 
and profusely ornamented with coloured beads, shells, and other 
trifles : this is done by the boatmen from a superstitious belief 
that it propitiates the saints and secures success in fishing. These 
boats sail very fast in smooth water, and, from their buoyancy, are 
enabled to run into the shallow mouths through the breakers 
without sustaining the least injury or inconvenience. The best 
fishing-ground is about the great bank, and along the coast im- 
mediately below it : in the fine season the sea about those spots 
is covered with buoys, and clusters of boats are seen at anchor, 
waiting for the turn of tide to examine their nets. Besides sharks, 
which abound, several kinds of large fish are obtained; two of 
these, called by the natives Ringan and Sfri, are varieties of the 
cod, and are valuable for their sounds, which, with shark-fins, are 
exported to Bombay for the China-market. Other kinds, such 
as the Sir- fish, cavalho, and red snapper, are taken in such quan- 
tities that only the best are preserved for the purposes of com- 
merce, as the supply would otherwise exceed the demand. Every 
evening the boatmen proceed to the nearest river and send on 
shore all those that are not required, for they imagine that if they 
were thrown overboard it would scare the others from the coast. 
At the spots frequented by them for this purpose, the shore is 
covered with fishes in every state of putrefaction, and there is such 
an intolerable stench, that it is almost impossible to remain in 
their vicinity. Most of the men engaged in the fishery belong to 
Karachi, and are rather superior, in point of intelligence and ap- 
pearance, to the other inhabitants of the sea-coast. 

The large boats employed in the trade to Maskat, and the 
ports on the Malabar coast, are from 30 to 50 tons in burden, and 
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sail principally from Karachi : they are built in the same form as 
the fishing-dingys, but are disfigured by a very high poop, and 
have their sides raised several feet above the gunwale with mats 
and bamboos. There is not a greater number than 30 or 40 of 
these sea-going vessels in Sind, and none of them are armed. A 
few of the largest belong to the merchants at Vikkar and D'haraja, 
and ascend the rivers on which those towns are situated without 
difficulty. 

HajdmarL — The general course of the Hajamarf, or, as it is 
called in the upper part, Siyahan river, is W. S. W., and its length 
forty miles. It quits the parent-stream about 22 miles from 
the sea, and is the most winding of all its branches : in some 
parts you do not advance in a direct line more than one mile in 
three, and the reaches turn back so directly upon each other that 
nothing but a narrow neck of land, scarcely 100 yards broad 
is left between them. Its mouth opens like a funnel, and, 
with the exception of that part where the stream takes its 
course along the right bank, is occupied by a broad flat, partially 
covered with water : this forms a continuation of the bank, every- 
where extending from the coast, which is here rather more than a 
mile in breadth. The best and largest channel leading across it 
runs in a N.N.E. direction towards the north point of the river, 
and is 600 yards wide : at the entrance there are heavy breakers 
on either side, and at high water no greater depth is found on 
the bar than thirteen feet. Besides this channel there is another,, 
300 or 400 yards above it; but it is extremely shallow, and 
can only be used by the smallest boats, when the weather is 
moderate. About this mouth the land is extremely low, and en- 
tirely destitute of trees or other remarkable * objects by which it 
may be known. 

A short distance above the entrance the river has a width of 550 
yards, which decreases gradually as you proceed upwards, until it 
contracts to a narrow stream, not more than 50 yards broad. 
Bander Vikkar, its port, is situated 20 miles from the sea. Be- 
low that town the channel occupies about half the stream, and, 
with a few exceptions, crosses from side to side at the middle of 
each reach : the deepest part is generally found close to the steep 
banks, and the shallowest wherever they rise gradually from the 
water. The soundings are very irregular, and there is fre- 
quently a depth of 6 or 7 fathoms, but at high tide there is no- 
where less than 12 feet, until you arrive at an extensive bar or 
flat 19 miles from its mouth, on which not more than 7\ feet 
are found. This is the only obstacle that exists below Vikkar, 



* A beacon has been lately erected, on the north point of the river, that can be 
seen ten miles from the land, and buoys are to be placed in the channel leading into 
it. as soon as they can be got ready. 
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and the large boats arriving from Kach'h and Guzerat are fre- 
quently detained until the height of the springs before they 
can cross it. Immediately above Vikkar the river runs in a 
succession of reaches,, broader in the middle than at the ends, 
where they contract so much as to leave a passage barely 80 
yards wide ; here it is alternately deep at the angles and shallow 
wherever it widens. . On the flats the depth varies from 3 to 
8 feet, but they are full of holes, and a continuous channel of 
more than 5 nowhere exists. Near its junction with the main 
stream, its breadth for many miles rarely exceeds 50 yards, and 
in the dry season, when there is not more than 3 feet water on 
any of the shoals, it is easily forded in six or eight different places : 
at this part it has shrunk within its former limits considerably, 
and appears like a large creek, wandering through the deserted 
bed of a river ; the old banks are visible throughout, and at least 
300 yards apart. 

Quitting the main river in a direction nearly opposite to the 
course of its current, the water is prevented in a great measure 
from entering the Hajamari, and the quantity that finds an outlet 
through it is very small. In the upper part the current is ex- 
tremely feeble in consequence, but below Vikkar the tides, influ- 
enced by the ocean, are much stronger ; even there, however, 
they are not rapid, for their velocity is scarcely ever greater than 
3 miles an hour, and is generally much less. At Vikkar the 
flood is irregular in its approach, and 1 miles above it ceases to 
be felt altogether. At the mouth of the river there is a rise and 
fall of 8 feet, and it diminishes gradually in ascending to 9 
inches. 

At high water vessels drawing 9 feet can pass into this 
branch without difficulty, but none of a greater draught than 

7 can ascend it as high as Vikkar, The boats that navigate 
it throughout in the dry season do not draw more than 2 feet 

8 inches. 

In its course to the sea the Hajamari sends off several creeks, 
which connect it during the inundation with the branches of the 
Bagdr. Of these the Chagalu quits it about 5 miles below 
Vikkar, and the K'he*diw£ri, once a broad and deep river, a few 
miles farther down : midway between them there is also a large 
canal called B6r&-ke-wa, constructed some years ago by a weal- 
thy Hindu, whose name it bears. After the swell has subsided 
they all partially dry up, and the only communication that then 
exists between this river and the western branches is by a salt- 
water creek, close to its mouth, called the Bagha. At high tide 
it affords a passage to the largest dundis, and by this route they 
are enabled to enter the Richel, and proceed up that river into 
the Bagar, which is said to be accessible to vessels drawing 
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15 or 16 feet. From that arm they pass through a creek into 
the Gahrah, a small stream that leads to the harbour of Ka- 
rachi. On the eastern side the Rahpurah creek leaves the Haja- 
mari 5 miles above its mouth, and after pursuing an irregular 
course to the S.S.E., falls into the lower part of the K'hediwarf 
branch ; it is never filled until the night-tide has run to its great- 
est height, and even then is so narrow and shallow that it can 
only be used by the smallest boats. Opposite the village of 
J u wall, a few miles higher up, a large canal, called Jahlu, also 
affords a communication with the K'hediwarf : it joins that stream 
near its confluence with the main river, is navigable for boats of 
some size, and connected by a small branch with the Rahpurah. 

About the mouth of the Hajamari the land from a short dis- 
tance appears dry and covered with the richest verdure, but, on a 
closer inspection, is found to be one vast swamp, thinly spread 
with a species of coarse thorny grass, mixed with rushes, and in- 
tersected in every direction by small creeks. Above these plains, 
which extend about 5 miles from the coast, and are partially 
overflowed by the spring tides, the jungle commences, and culti- 
vation is first seen. The country, however, is still very swampy ; 
for although the banks of the river are sufficiently high to keep 
out the water, it obtains access to the interior through the nu- 
merous canals cut for the purpose of irrigation, and converts each 
field into a deep marsh, only passable on the narrow bank of 
clods raised to prevent its escape. About this part the jungle is 
composed entirely of low mangrove bushes, but a short distance 
higher up the mangrove disappears and gives place to the tama- 
risk. Below Vikkar it is thinly spread over the face of the country 
in large patches, and in some places approaches to the verge of 
the river, but generally keeps some distance from it. The inter- 
vening spaces present to the view a succession of grassy plains or 
rice-grounds, with here and there thickets of tall reeds and sedges. 
About the dreary tracts of the sea- coast there are few villages, 
but, as you ascend the river, they are passed in quick succession ; 
and numerous flocks and herds are seen roaming about in every 
direction, which give an appearance of animation to the scene 
not observable in any other part of the country. Above Vikkar 
the tamarisk attains a greater height, and the jungle increases in 
density to such a degree, as to be almost impervious. With the 
exception of a few low points covered with reeds, the banks of the 
river are so thickly fringed that it is scarcely possible to pass along 
them ; and the boatmen, when tracking their Dundfs, often find 
it difficult to proceed. Very few villages are visible from the 
river, but they are thickly scattered along the banks a short dis- 
tance inland. 

Above and below Vikkar, where extensive tracts are met with 
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clear of jungle, a large portion of the land is under cultivation, 
but above that town the spots cleared for tillage are small and 
confined to the immediate vicinity of the villages. Nearly all the 
flats that now occupy the bed of the river are made available for 
agricultural purposes ; and these, although not so productive as 
other localities, are preferred by the indolent natives on account 
of the little labour they require. Rice is almost the only kind of 
grain produced in this part of the Delta : barley and moong are 
cultivated, but the quantity grown is so small that it scarcely me- 
rits notice. From every part of the Hajamarf numerous canals 
have been cut to convey the water to the fields in the interior, but 
only those below Vikkar are filled in the dry season. Very few 
water-wheels are in use, and they are employed in the irrigation 
of spots devoted to the cultivation of esculent vegetables. 

Amongst the seaports of Sind, Bander-Vikkar ranks next in 
importance to Karachi : the port takes its name from a small 
village in the vicinity, but the town is called Barf Gdra, after the 
old Gdra river, which formerly flowed past it to the southward. 
It is the only town in the Sfyahan district, and belongs to Mir 
Nasir Kh£n, the brother of the reigning Amfr, who obtains a 
revenue from it of rather more than a lac of rupees, derived from 
his share of the produce of the soil, and a duty of 10 per cent, on 
the trade. It contains about 200 houses, constructed of reeds 
and grass plastered with mud, and, including the contiguous 
villages, has a population of about 1200 persons, composed of 
Hindus, Jats, and a small number of Beluches. At the few 
shops it possesses nothing is procurable but rice, coarse cloth, 
tobacco, sweatmeats, and some trifling articles of domestic use : 
a strong spirit extracted from the sugar-cane, which is in great 
request amongst the inhabitants, may also be had. Mutton is 
exposed for sale three days in the week, and butter, eggs, and 
fowls, which are both cheap and good, are supplied from the 
neighbouring villages. Vegetables can only be procured in small 
quantities, and are very inferior, consisting of egg-plant, carrots, 
radishes, garlic, onions, and sweet potatoes. 

Opposite the town the river, although not more than 170 yards 
wide, is deep, there being four and five fathoms close to the 
bank ; it affords in consequence every facility for the discharge 
or shipment of cargoes ; and the largest boats are enabled to lie 
close to the storehouses for that purpose. Besides numerous 
dingys or sea-going vessels, fifty or sixty flat-bottomed boats, of all 
sizes, from 5 to 50 tons in burthen, will generally be found here 
in the fine season. 

Although the appearance of Bander-Vikkar is wretched be- 
yond description, it possesses nevertheless a considerable trade, 
having become within the last few years a depot for the greater 
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part of the foreign and internal commerce of the Delta,, which is 
entirely owing to its situation on the only river that now affords 
a communication by water with the upper parts of the country. 
As the water forsook the branches leading to the old ports 
Dharajd and Shah-bander, the trade naturally flowed into this 
channel, where it has remained stationary for some years ; but as 
the river is fast filling up at its confluence it will probably be 
diverted before long to other places. If it does not become 
choked, and a commerce is ever established by the Indus, Bander - 
Vikkar may naturally be expected to rise into considerable im- 
portance. The average number of boats that annually sail from 
it with full cargoes is about 400 ; of these ten are sent from 
Bombay, three from Deman, three from Maskat, nine or ten from 
the Makran coast, and the remainder from Kach'h and Guzerat : 
in size they vary considerably, but it will not be far from the 
truth if £0 tons is assumed as the medium tonnage. The value 
of the trade is as follows : — 

EXPORTS. 

Rice, 8000 karwars £24,000 

Ghee, 2000 maunds ...... 1,600 

Gair, 3000 maunds ...... 900 

Grindstones, about ...... 50 

£26,550 
IMPORTS. 
From Bombay. 

Brought forward . £'6,850 
English cloths, about . . £1,200 Copper, 300 maunds . * 1,800 
Sugar, 200 bags . . 600 Lead, about . . . 150 

Iron, 1000 maunds . . 500 

Malabar Coast. 
Pepper, 200 bags . . 700 Timber .... 1,000 

Coir, coarse cloths, cocoa-nuts, &c. 350 

Maskat. 
Dates, about 6000 maunds . 1>200 Dried fruits, pomegranate rinds, &c. 250 
Slaves, about 100 . . 800 

Kach'h. 
Cotton and coarse cloths . 1,500 

Carried over . £6,850 £10,050 

For some years past no route has presented such facilities to 
the natives for the conveyance of merchandise to the upper parts 
of this country as that by the Hajamari branch, but in conse- 
quence of the heavy duties exacted at different places on the 
main river they have never been able to avail themselves of it. 
With the exception of a small quantity of timber none of the 
goods imported to Vikkar ever find their way above the Delta, 
and these consist merely of such articles as are required for the 
most pressing wants of its inhabitants. Nothing is received from 
Upper Sind but a little indigo ; wheat, although grown there in 
large quantities, being generally procurable at a much cheaper 
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rate from Kach'h and the Makran coast. The most valuable 
part of the trade has for many years passed into Sind by the 
seaport of Karachi, from which place it is conveyed to Tala and 
Haider-aMd on camels. The amount of the imports levied along 
this route is about 12 per cent., but by the river it frequently 
exceeds 35, and is never less. 

Along the course of the Hajamari the beds of several deserted 
streams are still visible, which formerly connected it with the 
main river and other branches. One of them, the old Gdra, 
flowed past Vikkar to the southward, and a few years ago was 
navigable for large vessels. Some idea may be formed of the 
rapidity with which the branches of the Indus fill up, when I 
mention, that in 1831 Captain Burnes passed through it on his 
way to Haider-dbad, and that when I visited it, four years after, 
the greater part of its bed was level with the plain. Hitherto it 
has been considered a matter of doubt whether large vessels ever 
navigated this celebrated river or any of its branches ; but the 
recent discovery of one on the banks of the Hajamari, about two 
miles above Vikkar, has placed the point beyond dispute : she 
lies half embedded in the ground, about 150 yards from the river, 
and is at least 400 tons in burthen ; her hull, which is of the old- 
fashioned build and pierced for fourteen guns, is almost entire ; 
and she is said to have belonged to the fleet of the Kaldra princes, 
the former rulers of Sind. One of the men employed during the 
survey as a pilot, had served on board of her in his youth, and by 
his account the remains of others, of a much larger size, were 
visible until very lately in different parts of the Delta. 

On examining the Hajamari again, since the survey was com- 
pleted, I found that considerable alterations had occurred through- 
out its course. In many places the channels have shifted from 
one side to the other, and in general become shallower ; new 
shoals have risen above the surface, and there is scarcely a part 
of the river where the depth is the same as it was before. At the 
mouth it is less in some places by 5 feet, and in strong westerly 
winds the water now breaks right across it. At the N. point 
the combined effect of the S.W. monsoon and the inundation is 
exhibited. Formerly the bank was steep, and there was a bank 
of 7 or 8 feet close to it, but now it shelves gradually off 
and projects 50 yards farther into the stream, a flat of hard 
sand, so firm that in walking over it the foot leaves no impression, 
having accumulated along it for a distance of 400 yards up the 
river. Large masses of clay have been torn from the bank by the 
violence of the current and carried out upon this shoal, where they 
have become firmly fixed as the sand was thrown up, and from a 
short distance now appear like detached rocks protruding through 
the surface. When this branch was first surveyed a narrow 
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channel of 12 feet led from the main river into it^ but on exa- 
mining it again not more than 5 could be found in the deepest 
part ; a shoal has also accumulated just before it, and this has 
been thrown up in such a position that it prevents the water in a 
still greater degree from turning into it. The most extraordi- 
nary change however is observable in the second reach from the 
junction, where the old steep banks of the river are 300 yards 
apart; and which is about a mile in length. Previous to the last 
inundation, the stream, 50 yards wide, took its course along the 
right bank, and the remaining space was filled up by a piece of 
land, in such an advanced stage of formation that it had been 
brought under cultivation : now the stream flows close along the 
left bank, and the flat has shifted its position to the opposite side. 

From the direction in which the Hajamari leaves the parent 
stream, very little water passes into it, and the current has not 
sufficient velocity to prevent the soil brought down from settling 
in its bed; it is fast filling up at the junction in consequence, 
and before long will become impassable from the same cause that 
has operated in closing the Bagar and other branches. This, 
however, might perhaps be prevented. About half a mile below 
the part where it is thrown off, the main river turns with a sharp 
bend to the southward, and the whole body of water is preci- 
pitated against the right bank, which is very steep, with consi- 
derable force ; if a canal were cut from the angle in the same 
line as the current runs down upon it, and about 1500 yards in 
length, it would reach one of the windings of the Hajamari, and, 
from the volume of water that would be thrown into it by this 
means, with the increased rapidity of the tide, it might in a few 
years regain its former magnitude. The advantages that would 
be gained by a work of this nature are obvious, the Hajamari 
mouth being accessible to larger vessels and more easily navi- 
gated than any other now favoured by the fresh water. It is im- 
possible to calculate what alterations would take place in the 
lower part of the main river by turning a portion of its waters into 
another channel, but I do not think it would be affected either 
in its course, depth, or magnitude. Of one thing, however, we 
may be assured, the Indus can scarcely be in a worse state at its 
mouths than it is at present, and any change must be for the 
better. 

IChediwdri. — This river leaves the main stream 16 miles be- 
low the confluence of the Hajamari, and, after pursuing an 
irregular course to the W.S. W., reaches the sea 3 miles below 
the entrance of that river, in latitude 24° 6' 30 ff N . The mouth 
of this small branch is approached by a broad channel that crosses 
the upper or northern extremity of the great bank nearly in a 
straight line ; it is 4 miles long, from 600 to 800 yards broad, 
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and at high tide has in most places a depth of 16 or 18 feet. 
The shallowest spot is an open space of some extent about half- 
way up it, where several channels,, some of them partly destroyed,, 
diverge across the bank to the southward and eastward ; here 
there is not a greater depth than 10 feet. In strong westerly 
winds the sea breaks across the mouth of this channel, which is 
not sheltered in the slightest degree from the swell, and even in 
the fine season the breakers are heavy on the shoals that bound 
it, whenever the sea-breeze blows rather stronger than usual. 
Last year there was a bar of 8 feet stretching across it near 
the mouth of the river, but it has since been entirely removed 
by the inundation, and there is now 16 and 18 feet in the 
same spot. 

The K'hediwari mouth is 650 yards wide, but at low tide not 
more than half that breadth is occupied by the water, the re- 
mainder being filled up by a mud flat projecting from the left 
bank. On the south side, the land, which is extremely depressed, 
extends from the more elevated part higher up the river in a broad 
spit or tongue of soft mud, covered with grass, and at high water 
is submerged for several miles. The opposite bank, although 
considerably higher, is also overflowed on the springs when the 
flood has attained its height ; and the entrance then presents an 
appearance so totally different from what it does at other times 
that it is difficult to recognise it as the same place : all signs of a 
river disappear, and nothing is seen but a broad sheet of water, 
dotted here and there with herds of cattle, and bounded in the 
distance by a low indistinct line of banks and villages. 

From its mouth the river runs nearly east in one long, straight 
reach for a distance of 3 miles, and then receives the water of 
a small stream called the Ad'hiyari. At the point of junction 
its width is not more than 200 yards, but further down it 
increases to 500, and at high tide there is nowhere less than 
13 feet in the deep channel. On the left bank, a muddy 
swamp, intersected by numerous small creeks that convey a small 
portion of fresh water to some of the half-destroyed channels of 
the great bank, extends from the mouth of the river to the Ad- 
'hiyari : it produces nothing but coarse grass or rushes ; and, as 
before remarked, is submerged at high water. On the opposite 
side the country, although very swampy, is everywhere under cul- 
tivation, and scored by innumerable canals cut to the fields in the 
interior. Besides these, there is also the Rahpurah creek, which 
connects this branch with the Hajamari. 

About the junction of the Ad'hiyari the river winds in a suc- 
cession of short reaches to the northward, then takes an easterly 
direction for about 2 miles, and, turning with a sharp bend to 
the southward, joins the main river 8 miles above its mouth, 
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Throughout this part its average breadth does not exceed 160 
yards, and it presents precisely the same features as are observable 
in the other branches : the banks are alternately steep and shelving ; 
and the deep channel, in which there is often 3 or 4 fathoms, 
always runs along the former. At the sharp bend, where the 
river turns suddenly to the southward, a narrow bar extends from 
the low projecting point across the stream, in a lateral direction, 
to the opposite bank ; and on this, in ordinary tides, there is not a 
greater depth than 5 feet. At its confluence, this branch, like 
all the others now open, is extremely shallow — a broad sand-bank 
having been thrown up along the right bank of the main river 
which reaches across it. 

The Ad'hiyari leaves the parent stream a short distance below 
the K'hediwari^ and enters that branch after pursuing a course to 
this W.S.W. for about 2 J miles; in its passage it is joined on the 
right bank by a stream of similar magnitude called the Musawarf, 
which is also an offset from the main river. In the narrowest part 
the Ad'hiyari has a breadth of 35 yards, its banks are steep on 
both sides, and at high water the depth is never less than 9 feet. 
In the K'hediwari the tides are regular at night, but during the day 
the ebb runs 8 hours and the flood 4 ; the velocity of the former 
is seldom greater than Q\ miles an-hour, and the strength of the 
latter varies in different parts of the river from \ a mile to 1J. 
In the Ad'hiyari the tide rises 4 feet on the springs, which increases 
to 6 at the mouth of the river, and to 10 at the entrance of the 
channel leading across the great bank towards it. 

The district through which the K'hediwari flows is entirely des- 
titute of trees ; near the main river a few small tamarisk-bushes 
are seen, and this is the only part where they are met with. The 
soil is in general favourable for the production of rice, and, as 
the land is clear of wood, a large portion of it has been brought 
under cultivation ; in some places, however, it is extremely sandy, 
and yields nothing but rushes or reeds. Along the lower part of 
the river, the few villages visible are situated some distance inland, 
but above the junction of the Ad'hiyari they are thickly scattered 
along the banks and throughout the adjacent country. At Beld 
Kukewari, the largest, the hakim and principal zemindars of the 
district reside. 

From the report of the natives this small branch has been gra- 
dually increasing in magnitude for some years ; the last inunda- 
tion swept away the bar at its mouth, and, besides removing several 
shoals in the lower part, deepened it considerably. In conse- 
quence of this favourable change, it was navigated by large boats 
for the first time this year, and,, as it was found that grain could 
be procured at a cheaper rate than in other parts of the Delta, 
they will probably resort to it in greater numbers next season : I 
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am, however,, inclined to think it will experience, before long, the 
same fate as the other rivers, and become choked at its confluence. 
At present it possesses many advantages over the Hajamari, the 
only other branch now open, and, in affording access to the main 
river, presents equal, if not superior facilities, to the grand em- 
bouchure itself. From the sea the distance, through the Ad'hiyari 
creek, is only 10 miles, and at high tide there is not less than 9 
feet in the shallowest part ; all the difficulties of the navigation 
will disappear when a few buoys are laid down, which is about to 
be done, and by this route a steamer drawing 6 or 7 feet might 
enter the main river in two hours, at a spot 7 miles above its 
mouth. 

From Ha'ider-abad the Indus pursues a S.S.W. direction to the 
ocean, and, with the exception of two sharp bends, one at the part 
where the Piny an quits it, and the other near the confluence of 
the Hajamari branch, its course is rather direct. The distance in 
a straight line is 90 miles, but, by the windings of the stream, about 
102. In the Delta it receives many names; below the Haja- 
mari it is known as the Wanyani, and near the sea is sometimes 
called the Manija, but this name is only applied to it by a few 
of the natives residing on its banks, and is not generally recognised 
in other parts of the country. From the Hajamari to the deserted 
bed of the Na'ir, it receives the appellation of Popet; and above 
that is called successively the Mugrah and Sata, from having 
once formed a part of those now abandoned rivers. The width 
of its mouth, the Kukewari, is nearly a mile, but at low water a 
mud flat on the right bank contracts it to 770 yards. On the full 
and change of the moon, the tide rises li foot higher than usual, 
and then, like all the other mouths, it can scarcely be distin- 
guished even from a short distance, the country on both sides 
being inundated for several miles. 

When I first examined the Kiik&wari mouth there were three 
channels leading from it across the great bank outside, which here 
projects 5 miles from the land; and that running to the N.W., in a 
line parallel to the shore, towards the K/hediwari entrance, was by 
far the best : the last inundation destroyed all but one, and this, 
from the greater body of water discharged through it, has attained 
more than double the width it then had, and is rather deeper. 
It takes a course across the bank to the S.W. in the same line as 
the river above, and preserves the same breadth, 1 100 yards, 
until near the sea, where it gradually widens to 1J mile : the 
greater part of this broad space, however, is occupied by an 
extensive shoal, with only 7 or 8 feet on it at high tide ; and the 
channel becomes divided by it into two smaller ones ; these again 
have shoals at their mouths, and by these continual divisions the 
great channel has no less than four different openings by which it 
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may be entered. The best of these small channels is 500 yards 
broad at the entrance, but about a mile above contracts to 130, 
and it has a depth varying from 12 feet to 31 fathoms ; it is 
defended from the swell that usually accompanies the sea-breeze 
by the projecting point of a shoal, and in this respect possesses a 
great advantage over the others, which are unprotected. Above 
the large shoal the depth of water in the great channel is 10 and 
12 feet, and it increases as you approach the mouth of the river 
to 4 fathoms, but there is one spot where there is not more than 
9 feet right across. In the dry season the current does not run 
with such velocity as might be expected : during the months of 
January, February, and March, it never exceeded 3 \ miles an- 
hour, and was frequently much less : the flood varied in strength 
from a quarter to one mile an-hour. Outside, the sea rises 10 
feet on the springs, but this quickly decreases on the bank to 6, 
and at the mouth of the river to 5 : two days after the change of 
the moon there was a further rise of 1 J foot ; but this, which is 
always the case in the night, only happened twice in the day, and 
the country was then flooded for miles. At the entrance of the 
channel leading to the Kukewari mouth, the navigation is cer- 
tainly intricate, but a few buoys or marks would render it suffi- 
ciently easy for steamers drawing 6 or 7 feet, and I do not think 
they would experience any difficulty in entering the main river 
by it. 

About the Kukewari mouth extensive alterations have occurred 
since it was examined last year. The following description of it 
is taken from the first report published by order of the Bombay 
government, and, when compared with the account that has been 
given of its state at present, shows the extraordinary changes the 
mouths of the Indus annually undergo : — " The broad bank 
that has accumulated before the Kukewari mouth projects 5 miles 
from the land, and is intersected by three channels which give 
egress to the waters of the main river ; two of them cross the 
bank nearly in the same direction as the course of the river that 
supplies them, but the other, turning to the N.W., runs some dis- 
tance in a line parallel with the shore, and, after uniting with the 
channel of the K'hediwari, reaches the sea about 5 miles to the 
southward of the Hajamari mouth. The latter, which is the best 
of the three, is between 300 and 400 yards broad, and in the 
shallowest part has a depth of 9 feet. At the lowest state of 
the tide the central parts of the bank are elevated 12 feet above 
the level of the sea, and the beds of the two southern channels 
from 3 to 4 : the vast body of water issuing from the main river 
rushes through them with great impetuosity, and with a noise that 
in calm weather is heard some distance : they then form what 
may be termed rapids, and on the extreme edge of the bank ter- 
minate in a fall of about 12 inches." Of these two channels only 
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one, as before remarked, now exists, the other being choked at 
the point of separation : the lower part of it, however, has not 
been destroyed, and there is still a small quantity of water forced 
into it over the bar of sand that has been thrown up. The 
northern channel, which was 5 miles long, and formerly con- 
nected it with the K'hediwdri mouth, has been entirely obliterated, 
with all the branches it sent off towards the sea ; not the slightest 
trace of them now remains. These changes have been caused by 
the rapid current of the inundation throwing up a bar at the point 
where the channels are separated at an early period of its rise ; 
the water being thus prevented from passing into them, they were 
subjected, as the swell attained its height, to the action of a feebler 
current setting off-shore across them from the depressed part of 
the coast between the Kukewari and K'hediwari mouths, and 
quickly filled up. The closing of two of the old outlets by throw- 
ing the whole body of water into the channel leading direct from 
the river, which was formerly the worst of the three, has increased 
its depth and breadth considerably, and, its bed being now much 
lower than it was, the rapid described in the first report with the 
fall at its mouth has disappeared. 

Near the sea the Indus attains a magnitude at high tide con- 
formable to the idea generally entertained of it; but at other 
times, when the fall of water has uncovered the shelving flats and 
contracted the width of its bed, it appears inferior in point of size 
to most of the other large rivers of the Eastern hemisphere. As 
before stated, it has been surveyed trigonometrically up to the 
Titiyah, a small branch thrown off 35 miles from its mouth. In 
this part its average breadth is about 700 yards, but in some 
places it is much broader, and in others contracted to half that 
width by shoals projecting from the old banks far into its bed. 
The greatest and least breadth is found abreast of the Mutni 
branch, where from 1060 yards it decreases to 305 ; in three or 
four places besides it is 1900 yards wide, and there are few 
reaches where it does not diminish in some part to 350 or 400. 
Throughout this portion of the river the banks in general are 
alternately steep and shelving, and the former in most cases indi- 
cate the side on which the deep channel lies ; in a few of the 
reaches the high bank is formed of several ledges, and then it has 
a narrow ridge of shallow water running along it. 

In general, half the bed of the stream is occupied by a dry flat, 
extending from the old bank, and the shallowest part of the chan- 
nel is always found at those spots where you cross between two of 
them from one side to the other. There are also a few detached 
shoals, with from 3 to 6 feet on them in the centre of the river. 
At the bends of the reaches the depth of water is always great, 
there being frequently 6, 8., and even 10 fathoms; but the 
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crossing-places,, between the flats, are much shallower ; at these 
spots it varies from 13 to 18 feet. Opposite Miyahan, a large 
fishing-village, one mile above the junction of the K'hediwari, 
a very narrow ridge extends in a lateral direction across the 
channel from one flat to the other ; and there is another close 
to the Siyahan branch, which projects from the right bank 
about a mile down the centre of the reach, and connects a line 
of small shoals. On both these bars there is 9 and 10 feet at 
high tide, and they are the shallowest spots in this section of the 
river. Abreast of the old Mutni branch the bed of the stream 
is rather foul, but one of the channels has from 10 to 16 feet 
in it, and, although narrow, could easily be navigated. 

The strength of the current varies from l\ to 2 \ miles an hour, 
and the latter is about the average velocity : it nowhere exceeds 
3i miles, and only flows at that rate in two or three places, 
where the water is confined to a narrow channel at the bend 
of a reach. This part of the river was surveyed in February 
and March, when it is at its lowest state, and the comparative 
weakness of the current must be attributed to the diminished 
quantity of water it discharges in those months. Along the 
steep banks, especially where they are much indented by the 
separation of large masses, it sometimes runs into small eddies, 
but they seldom extend farther into the stream than 10 or 12 
yards. It is only at these places that it is necessary to pay 
particular attention to the boats in tracking, for, the water 
being thrown off from every small projecting point of the bank, 
if the track-rope is not brought down from the mast-head to the 
stem before it strikes the bow, they are shot out suddenly into the 
middle of the stream, and carried down the river. At the junc- 
tion of the Titiyah, and opposite Panj-gajer, a large village, three 
miles below the Siyahan branch, the eddies are upon a larger 
scale, and afford some insight into the manner in which the shoals 
are formed that eventually effect a change in the course of the 
river. At the first-named spot the current strikes against the 
steep bank, a little above the Titiyah,* and is thrown off it, nearly 
at a right angle, down the middle of the stream : half a mile below 
that branch it turns into a small bay or bight, and runs up past it, 
at the rate of about a mile an-hour. This upward current pre- 
vails over a space of 180 yards broad in the deepest part of the 
river, and at the point where it turns into the bay the formation of 
a shoal has already commenced. A short distance below it there 
is another similar bight and eddy. The flood does not ascend the 
main river higher than Anni, a village ten miles from its mouth, 

* Accompanying the MS. of Mr. Carless is a plan of this part of the Indus, on 
the scale of 4 inches to a mile, showing the alterations in its course near the 
Titiyah branch, and the direction of the eddies. — En. 
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nor even to this distance on the neaps ; but the influence of the 
ocean-tides is perceptible as high as the Titfyah, where there is 
a mean daily rise and fall of 4 inches. The velocity of the flood 
varies in different places,, but never exceeds a mile an-hour, 
nor does it continue to flow longer than 2 or, at the utmost, 3 
hours. 

The country about the mouth of the main river is submerged 
at high tide for some distance, and continues swampy as high as 
Betri, a village four miles from the sea, at the head of the first 
reach. On the left bank the land, being free from bushes or 
reeds, and the soil good, is under cultivation to a considerable ex- 
tent, and affords also excellent pasturage to large herds of buffa- 
loes. Numerous canals, that are filled by every tide, conduct the 
water to the fields ; and there is also a navigable creek of some 
size about 2 miles above the entrance of the river, called the 
Babulu, which leads into the lower part of the old Gora branch, 
and affords a communication by the Gumbrah, another large 
creek, with the Kaher mouth. At Betri the Mutni river is not 
more than 3 miles distant, and boats can be seen in it very 
distinctly. Betri was formerly a very large town, but, from some 
connection with the alterations of the stream, was gradually de- 
serted, and now does not contain above a dozen scattered huts. 
Near it there is a small lagoon 8 or 10 feet deep, supplied 
with water by cuts from the main river, which forms a kind of 
reservoir for the numerous canals that irrigate the grassy plains 
and rice-grounds in the vicinity. Along one side the bank is 
very steep, and, as this peculiarity could only have been produced 
by a strong current, it is evidently a portion of what was once a 
connecting branch between the Mutni and the old Gora river. 
On the right bank of the main river nothing is seen for some miles 
but a dense mass of reeds, occupying the site of an extensive 
morass that was formed some years ago when the stream deviated 
from its course more to the eastward. At the lower part of it a 
large navigable creek is thrown off which traverses the swampy 
land of the coast in a westerly direction, and reaches the sea by a 
small channel that joins the one leading from the K'hediwari 
mouth near its entrance. On the other side of the river, opposite 
the lower part of the morass, the Babulu creek leads to the old 
Gora mouth, situated 2 miles below the Kukewari : it has still a 
width of 850 yards, but is so choked with mud as to be im- 
passable at low tide even for small boats. Above the thicket of 
reeds the country becomes more elevated, and is bare of trees up 
to the junction of the K'hediwari, where a few small tamarisk - 
bushes are first perceived. Below that branch there are few 
villages in the vicinity of the river, but along the course of the 
Babulu creek they are numerous. 
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About the K'hediwari the tamarisk-thicket is thin and inter- 
mixed with patches of reeds ; but as you advance it quickly be- 
comes dense, and the babul * (mimosa Arahica) appears in large 
quantities. In this part the river has a most desolate and melan- 
choly appearance, for, the country being overrun to the edge of 
the banks, very few villages or fields are seen from it. The first 
village of any size is M fy ahan, situated on the right bank, about 
10 miles from the sea, and inhabited entirely by fishermen. It 
is the principal station of the river fishery ; and the man who 
farms the tax on it resides there. He pays 1600 rupees per 
annum to the Amirs, and is entitled to one-third of the quantity 
caught. About Miyahan the soil contains a large portion of sand, 
and is so loose that in some places it is thrown up by the wind in 
heaps 8 or 10 feet high. Amongst the cultivation barley appears 
in small quantities; and there are a few spots cleared for grain 
and esculent vegetables. At Anni, a small village about a mile 
higher up, two ferry-boats are kept constantly in readiness to 
convey passengers across the river. Near this village there is a 
dry bare flat, extending some distance down the stream, in the 
form of a long spit, which has a deep but narrow inlet between it 
and the steep bank : this is the favourite haunt of four large alli- 
gators ; and it was here we saw these monsters for the first time 
on the Indus. They were of enormous size, at least 25 feet long, 
and of that species with a long pointed snout. The Sindian boat- 
men told us they were much smaller but more rapacious higher 
up the river, and that the large ones, being very sluggish, rarely 
attack a man. As evidence of this we saw the stream in the vi- 
cinity covered with fishermen floating fearlessly past them on pots, 
with their bodies half immersed in the water. 

Thirteen miles from the mouth of the river the destroyed bed 
of the Mutni branch is seen : the space filled up forms a triangle, 
each side about a mile and a half long, and in most places is over- 
run with bushes. There is still a small creek flowing through 
the centre of the plain, amongst the irregular furrows left in the 
bed, but it is separated from the main river at low ^water by a 
broad bar of sand ; and as there is not a greater rise of tide even 
on the springs than 2 feet, none but the very smallest boats can 
pass into it. The Mall branch, which is about three miles higher 
up, appears to have been as large as the Mutni, and is still more 
completely choked, the land having attained a more advanced stage 
of formation. The greater part of its bed is now covered with 
jungle or under cultivation, and the remainder is occupied by 
heaps of loose sand, with pools of water between them that have 
no connexion. At the point where the banks contract to the 

* Babul, from the Sanskrit Barbura, is a generic name for the Acacia, or Miraos 
tribe. 
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breadth preserved by the lower part of the river it is 700 yards 
wide, and it is dry for several miles farther down. The cause of 
the changes that have taken place in these two branches., and also 
of the foul state of the main river in their vicinity, is apparent in 
the nature of the soil, which about this part of the Delta is ex- 
tremely loose and sandy. 

About a mile above the Mall a canal was cut two years ago., 
from the main river to that branch below the part that has been 
destroyed. It was 15 feet broad, but during the last inundation 
attained a width of 30 yards, and deepened so much that it is now 
navigable for small boats at high tide, even in the dry season. 
The natives frequently call it the New Mall, and before long it 
may perhaps become a new branch. Nearly opposite the canal 
is situated the village of ' Ali-dbad : it is of some size, and has a 
market for vegetables, which are produced in large quantities. A 
short distance above it a low flat projects into the river from the 
left bank. The natives point to this spot as the place where a 
large ship called the Fat eh Jang, that carried 40 guns, was 
wrecked. About two years ago her upper works were visible 
above the water, and they succeeded in taking out her masts and 
some of the casks from her hold ; but she has since sunk in the 
mud. About Panj-gajer, a large village near the Siyalian branch, 
the country is more open than in other parts, and sugar-cane cul- 
tivation is first seen. Panj-gajer means five yards ; and the vil- 
lage owes its name to the following circumstance. Ten or twelve 
years ago the chief of the district cut a canal near it to the Mall 
branch, which was 5 yards broad ; the inundation increased its 
size and depth so much that it became a small river, but after- 
wards filled with sand, and dried up altogether. He then opened 
another 300 yards above it, which met with exactly the same fate, 
and he is now cutting a third through the bed of the first one. 
This gives some idea of the continual labour required to keep the 
canals open, and the fields in the interior properly irrigated. 

About the Siyahan branch none but small villages are seen until 
you arrive at Killan on the left bank, containing seventy or eighty 
houses, and inhabited chiefly by Hindus. About this part of the 
country the remains of several destroyed rivers are visible. I 
traced three, the Na'ir, the Mugrah, and the Killan, several miles 
inland, and the natives told me there was another called the Sata 
10 or 12 miles higher up. The bed of the Narr is almost level 
with the land and overrun with a dense mass of underwood : it is 
said to have been a river of considerable size fifteen years ago, 
flowing from the Bagar or Great Western arm, and to have been 
connected with the Siyahan branch. The Mugrah is rather more 
than a mile above it, and is only partly filled up, there being 
numerous hollows still in its bed that have pools of water in them 
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throughout the dry season : the natives say it was also thrown off 
from the Bagar, and has been in this state for the last fifteen years. 
About 3 miles inland a small branch, called the Haram Khaneh, 
joined it to the Na'ir, and the beds of other creeks are visible in 
every direction in the tract of country between them. The Killan 
is on the opposite side of the river, and in the centre of its bed 
there is now a large village named after it, surrounded with fields 
and groves ; a short distance beyond the village it appears like a 
long straight glade cut through a forest, and at one spot there is 
a small lake left by the inundation, enclosed between high irre- 
gular banks overhung with trees placed in most picturesque 
groups, amongst which the mango, tamarind, and plantain are con- 
spicuous. This river appears to have formed a connecting branch 
between the Mugrah and Sata\ 

The Titiyah quits the Indus 35 miles from the sea and joins 
the Richel river near its mouth : it is not more than 30 yards 
broad and has not a greater depth in many places during the dry 
season than 1^ or 2 feet. There are two large villages near its 
confluence ; one of them, Kdteri, is pleasantly situated in a grove 
of fruit-trees, and the other, Beman-jo-poro, is the residence of the 
Kardar of the district. The main river has not as yet been sur- 
veyed above this small branch, but it has been examined by 
Lieut. Wood of the Indian Navy up to Haider-abad, from whose 
reports the following description of that portion of it has been 
drawn up : — 

Between the Titiyah and T'hat'hah shallows abound, and the 
navigation becomes intricate ; in some spots the river is very foul, 
and wanders in many channels over the whole extent of its inun- 
dation bed : they are narrow and winding, and in general not more 
than one of them is navigable. In the bends of the reaches their 
depth is often very great, but in other parts they have not more 
than 9 or 10 feet in them ; they also change their direction with 
great rapidity, for in two instances the fair channel, which ran 
close along the left bank when the Indus steamer passed up the 
river, was found two months afterwards to have shifted its position 
over to the other side. At the commencement of the dry season 
the current runs in some places at the rate of 5 miles an hour, 
and its average velocity is about 3| miles. In this part of the 
river the banks are alternately shelving and steep, and marks of 
the alterations that have taken place in its course are everywhere 
visible : in some places they have evidently, at no distant period, 
formed shoals in its bed, and at others they are fast giving way 
before the strength of the current. The country is thinly popu- 
lated, and in general covered with thick tamarisk-thicket, occa- 
sionally mixed with the babul : few villages are met with, and 
the largest does not contain 100 houses. At Uplan, a few miles 

2b £ 
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above the Titiyah, but on the other side of the river, there are two 
large canals leading one to Shah-bander and the other to Magh- 
rib 1 : they are filled about the middle of July, and navigable for 
small boats to those towns, until the final fall of the river takes 
place in the last week of September. Abreast of T'hat'hah the 
banks of the river are a mile and a quarter apart, but the water 
does not occupy above one-third of this space, the remainder 
being filled up by an extensive dry shoal. The Bagar or Great 
Western arm was formerly thrown off 4 miles below that city, 
and the sand-bank that has been cast up at its confluence now 
forms the right bank of the river. 

Above T'hat'hah the bed of the river in many places is full of 
small shoals, and the intricacy of the navigation increases; the 
banks are also frequently low on both sides, and no longer indicate, 
as in the lower part, where the deepest water is to be found. At 
the village of Kaddi its width is 980 yards, but at the angle of the 
reach in which it is situated, not more than 390 : abreast of the 
Pinyari it increases to 760, and at Trikal, a few miles below 
Haider-abad, again contracts to 380. The strength of the 
current is considerably diminished, and there are very few places 
where its velocity is greater than 3 miles an hour. In this section 
of the river the depth of water has not yet been fully ascertained 
in every part, but in the lines of soundings taken across the 
shallows at certain distances, 7J and 8 feet have always been found 
in some part. The only branch thrown off by the Indus in this 
part of its course is the Pinyari, which quits it at Band, a village 
half way between T'hat'hah and Haider-abad, and in the dry 
season is not more than 40 yards wide : the stream does not 
extend many miles from its efflux, and its waters are clear and 
stagnant. Near Trikal a small creek communicates with the 
Feleili branch, but it is only filled by the inundation, and then 
insulates the land on which the capital is built. A short distance 
above T'hat'hah, and on the same side, the first hill is seen : it is 
low and of sandstone formation. From this place the Shikar - 
gahs or hunting-places of the Amirs extend on both sides of the 
river up to the capital ; they are composed principally of large 
mimosa and tamarisk trees, and are so overrun with thick under- 
wood as to be almost impervious. Most of the low sandy tracts 
between them are thinly covered with bushes, and very little 
cultivation is seen until you arrive at Haider-abad, where there 
are a few fields and gardens. From that city a range of low 
table-hills, about 200 feet high, extends along the left bank to 
Trikal, 12 miles below it, and there is also a small group at Jerkh, 
8 miles farther down. 

The local divisions of the Indus, which have been entirely dis- 
regarded by those who have written about it, merit notice, for in 
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some instances a knowledge of them will prove practically useful. 
The confusion apparent in many of the accounts descriptive of 
the general character and features of the river must be attributed 
to the authors not having paid sufficient attention to this subject,, 
for, being ignorant of the causes that have led the natives to sepa- 
rate it into sections and distinguish each by an appropriate appel- 
lation, they have in many instances made the mistake of supposing 
that these names denoted distinct branches. Thus the Siyahan has 
been described as flowing into the Hajamari at Vikkar, whereas 
the Siyahan and Hajamari do not possess with regard to each 
other the relation of two separate branches, but are merely local 
appellations applied to different portions of the same river. 

The terms employed to designate the different sections are 
often derived from some physical peculiarity, natural or artificial, 
or from some tradition referring to the locality, but they are most 
frequently named after the district through which they flow, or the 
principal tribe that occupies it : examples of all these different 
names are met with in Sahu, Siyahan, Popet, and Mugrah. The 
first term, Sahu, means "good," and is applied to that portion of 
the river so called, because the banks are composed of firmer 
materials and the stream is less liable to vary than in the sections 
immediately below it. Siyahan is taken from the district through 
which that branch flows. Mugrah is derived from a Beluch tribe 
that formerly occupied the country about the old river of that 
name, and Popet, which in the Sindian language means a parrot, 
from a tradition that in former times the boatmen always sacrificed 
one of these birds as an offering to a celebrated Pir or Saint on 
entering this division of the river, the navigation of which was 
dangerous and perplexing. The following table exhibits the 
different sections below Haider-abad, with their limits and the 
derivation of their names, and will, perhaps, render this naturally 
complicated subject more intelligible : — - 



Main trunk of the 
Indus. 

Main trunk of the 
river, called in 
the late Maps the 
Sata or Great 
Eastern arm. 

Ditto. 



Ditto." 
Ditto. 

Hajamari branch. 



Names. 

Saho. 



Sata. 



Mugrah. 



Popet. 



Derivation of Names. 
From a word signify iug 
" good." 



Limits. 
From a village close to Hauler- 
abad to the first range of hills 
above T'hat'hah, 40 miles. 
From the latter point to the Titiyah From once having formed 
branch, 28 miles. a part of the old Sata 

river. 



From the Titiyah to the bed of the 
oULNair river, 5i miles. 



From the Nair to the confluence 
of the Siyahan, 4| miles. 
Wanyani or From the latter point to its 
Bauyani. mouth, 24 miles. 



Siyahan. From point of junction to Vikkar, 

20 miles. 
Ilajamari. From Vikkar to its mouth, 20 

miles. 



From having once formed 
a part of the Mugrah, 
which was called aftex' 
a tribe of that name. 

From a tradition. 

From the number of Hin- 
dus of the Banyan 
Caste resident on its 
banks. 

From the district through 
which it flows. 

From a drunken Hajjam 
or bnrber having been 
drowned in attpmpting 
to swim across it. 
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Of the different sections of the main river, three of them, the 
Popet, Mugrah, and Sata, possess the same physical peculiarities, 
and a correct knowledge of them will be found in a practical 
point of view of some importance : it is in this part of the Indus 
that the destroying process is continually going on, which causes 
so much vacillation in its course amongst the subordinate branches 
in the Delta, and produces those frequent changes which render 
the navigation so uncertain. In the division above it (the Saho) 
this unsteady stream is confined to a permanent channel by the 
firmness of the soil, and the existence of a low, but in this par- 
ticular important, range of hills, until it passes into the Sata sec- 
tion, where the destructive operations commence. The causes 
that produce the frequent alterations observable throughout this 
part of the river are seen in the nature of the soil, and the ve- 
locity of the current at particular places. The soil is loose, light, 
and easily soluble, being composed of fine micaceous sand, mixed 
with a small quantity of clay ; it is apparently distributed through- 
out the Delta in extensive patches, being met with at intervals 
along the whole course of the river below Haider- abad, and in 
all the branches I have examined. Wherever it prevails, but 
especially in the three sections I have attempted to describe, the 
destruction of the banks continues without intermission, for in the 
dry season, when the level of the river is low, the current, in 
flowing along those that are high and steep, is constantly exerting 
itself to undermine their bases, which soon causes the upper 
portion to slide into the water : in this manner the navigable 
channel is often partially filled up and forced to shift its position 
by the large masses of soil that fall into it. This phenomenon is 
of such frequent occurrence that at night, when the range of 
sound is most extensive, as many as thirteen reports, produced by 
the precipitation of pieces of the bank into the water, have been 
counted in the short space of a minute. Dr. Heddle, in his 
valuable report on the Indus, when speaking of the effect this 
peculiar action has on the course of the river, relates a circum- 
stance which shows the extent to which it sometimes takes place. 
At a village where he came-to for the night, a large portion of the 
bank, measuring 400 feet in length and nearly 100 in breadth, 
suddenly gave way a short distance a-head of his boat : the noise 
attending its fall resembled that of a large body of water rushing 
over a precipice, and the agitation of the river that followed 
caused the boat to roll as if in a heavy sea : a few huts were pre- 
cipitated with it, and it was with difficulty the property in some of 
them was saved. On the following morning the part of the 
channel into which the bank had fallen, where prior to the acci- 
dent there was a depth of 3 fathoms, was converted into a shoal 
partly above water, and the boat in getting under way was 
obliged to make a considerable circuit to clear it. When it is 
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considered that so many reports,, produced by similar causes, may 
be heard in the space of a minute, some idea may be formed of 
the rapidity and extent of the destructive action constantly going 
on in this part of the Indus ; the alterations are in fact so frequent, 
and the position of the deep channel fluctuates to such a degree, 
that a pilot is of little use, further than by the knowledge he may 
possess of the character of the stream in the different sections, 
and of the extensive local changes that are continually taking 
place. 

In the upper and lower parts of the Wanyani section, where 
the banks are comparatively permanent, the soil is a stiff clay, but 
in the centre, about the old Mall and Mutni branches, a large 
tract occurs of the same sandy incoherent kind that is met with 
in the Mugrah and Pdpet divisions ; and similar physical peculi- 
arities are observed in the character of the river. 

Below Haider-abad the navigation of the Indus is very in- 
tricate in some places, but, with proper precautions, unattended 
with danger or any great risk to property. Unaided by steam it 
will always be extremely tedious, and even with that power ap- 
plied to it the time required for ascending the river will not be 
shortened so much as is anticipated; for it is evident, from the 
foul state of its bed and the strength of the current in many parts, 
that frequent delays will occur. From the continual alterations 
that take place in the channels it is often difficult to find and 
follow them ; and the boatmen seldom possess a sufficient know- 
ledge of their direction to act as pilots. In dropping down the 
river in the dry season they always have a small boat sounding 
a-head ; but even with this precaution they often run aground, 
where a few months before there had been abundance of water, 
and much difficulty is at times experienced in getting into the 
deep channel again. From the prevalence of strong northerly 
winds in the dry season steamers are better adapted for navi- 
gating the Indus than sailing vessels ; and it will be seen from the 
description that has been given of the main stream, that one draw- 
ing 6 or 7 feet might enter it by its own mouth, the Kukewari, or 
by passing through the K'hediwari branch, and ascend it as high 
as the Titiyah without difficulty, even when it is in its lowest state. 
The mouths, it is true, undergo great changes annually, and this 
will always render them difficult of access ; but it appears to me 
that, as they must always discharge the same body of water, the 
channels, although they may alter their position, will generally be 
of the same average depth. Although steamers of the draught I 
have mentioned may navigate the river up to the Titiyah, I do not 
think any that draw more than 4, or, at the utmost, 5 feet, 
will be able to ascend it to Haider-abad in the dry season. In 
sounding across it in several places below that city, no greater 
depth was found than 7£ and 8£ feet ; and this being the case, it 
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is probable that a continuous channel does not exist of more than 
5 or 6 feet ; for it appears to be a peculiarity of this river to 
throw up narrow bars or ridges, stretching obliquely across it, 
from bank to bank. Two have been discovered in the main 
stream in a distance of 35 miles, and in a part that is both deeper 
and more free from shoals than any other : they are also met 
with in the K'hediwari, and in the Kori, or eastern branch, they 
are both more numerous and on a much larger scale. Steamers 
built expressly for the navigation of the Indus ought to be con- 
structed with flat bottoms ; and if it is intended to employ them 
as tugs, they should possess a speed of at least 9 miles an hour. 

On the banks of the river fuel is scarce, and, except in the 
shikar-gahs or game-preserves, there is no large wood. In those 
spots it is abundant ; and if permission could be obtained to take 
it away, no scarcity would be experienced, in the event of steamers 
being introduced, for some years. It is not, however, likely that 
the Amirs will grant any request that may be made to them on 
this point ; for in all the late treaties there was nothing about 
which they showed so much anxiety as the preservation of these 
hunting forests. In the Delta the tamarisk is the only resource : 
it seldom attains a great height or thickness, and as a single bush 
affords but few billets ; it requires considerable time to cut down 
a cargo. During the late trip of the Indus steamer the wood of 
the babul (mimosa Arabica) was found to answer admirably, and 
that of the tare or mangrove was equally good : the latter, how- 
ever, is scarce, the tree being only found near the sea. At pre- 
sent, if proper arrangements were made, a sufficient supply of fuel 
might, perhaps, be commanded to keep two small steamers con- 
stantly plying. 

Sailing vessels ascending the river in the dry season, when the 
winds are blowing strong down it, can only proceed by tracking, 
and seldom make a greater progress than 1 2, or at the utmost 
14 miles a-day. This method, although extremely tedious, is 
well suited to the peculiarities of the Indus, and, as now per- 
formed, admits of little or no improvement. The only danger is 
experienced in the bends of the river, where the current sometimes 
runs in strong eddies, and is continually exerting its influence to 
undermine the banks. If a boat is driven with force against the 
steep bank in these places, and a large mass becomes detached by 
the concussion, which sometimes happens, her destruction is 
almost inevitable. 

The form of the dundi, or flat -bottomed boat of the country, is 
well adapted to the navigation of the river, and there is no kind 
of vessel better calculated for the transport of goods. Many of 
the largest are 80 feet long, and 60 tons in burthen. They have 
no keel, and both the bow and stern, which are perfectly flat, rise 
from the water at an angle of about 30 degrees. They are very high 
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abaft,, where there is a small deck, and are generally steered with a 
long curved oar. The boatmen are very expert in handling it, and 
frequently propel the dundi with it alone. These vessels have also 
a broad triangular-shaped rudder, which, as there is no sternpost, is 
hung over the slanting stern, and moved by ropes on each side. 
The masts are stepped on a plank secured at each end to the 
gunwale, and are supported entirely by ropes : the after-sail is 
square and very large ; the foresail of a lateen shape ; and in order 
to give them greater power they are usually hoisted abaft the 
mast. When laden these vessels do not draw more than 4 feet. 
The chief defect in their construction is the small power possessed 
by the rudder, which arises from the great breadth of the stern 
below the water-line. This might easily be remedied ; but any 
great deviation from the general principle on which they are con- 
structed would not be an improvement. From the scarcity of 
large, trees, and the high price of teak plank, the workmen are 
obliged to use the small wood of the country in building their 
boats ; and most of them are formed of innumerable pieces, fas- 
tened by bamboo pegs, nails being only employed to secure the 
knees and ribs. They are in consequence liable to many acci- 
dents that would not affect their safety if they were constructed 
of better materials ; and in the lower part of the river there are 
about forty or fifty lost annually. Dundis are hired at so much 
per karwar (about three -fourths of a ton), in proportion to the 
length of the trip ; and the rates, as now charged, are as follow : 
From Bander- Vikkar to T'hat'hah . 1-f rupees per kurwar. 

„ „ to Ha'ider-abad 2\ to 3 „ , 

From HaTder-abad to Sihwan . . 21 to 3 „ „ 
„ „ to Larkhanah . 4 to 6 „ „ 

„ „ to Shikarpur . 6 to 6J „ „ 

These rates are for ascending the stream in the dry season : the 
crew attached to each boat is never large enough to manage her 
properly, and extra men must always be hired, who are paid and 
found in provisions by the employer. 

The jumti's, or state barges of the Amirs, are of the same form 
as the other flat-bottomed boats, and some of them are large and 
commodious. I saw one with four masts that measured 90 feet 
in length ; and the natives told me there was another at Ha'ider- 
abad 20 feet longer. These vessels are constructed entirely of 
teak, brought from the Malabar coast, and are much better built 
than any other description of boat on the Indus. They have 
generally two large open cabins, or rather pavilions, on deck, 
elaborately carved all over, and furnished on all sides with silk 
curtains. The foremost one, being considered the post of honour, 
is always occupied by the Amirs; and that aft, which is the 
largest, is devoted to the use of the chiefs and followers in attend- 
ance. In going down the river against the winds they are im- 
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pclletl by four or six oars, each of them so large as to require five 
men to pull it ; and on these occasions they are always gaily de- 
corated with flags and streamers innumerable. 

The periodical rise of the Indus has been ascertained by Lieut. 
Wood,, who was directed to remain in Sind for that purpose ; and 
as his observations have already been published, I shall confine 
my remarks on it to the effect it has in the lower part of the 
Delta. At Haider- abad it was found to be 15 feet 3 inches. 
Above the Delta the water only rises to the level of the banks 
when the swell has attained its height, but a short distance below 
T'hat'hah overflows them, although not to any great extent. At the 
confluence of the Siyahan, 22 miles from the sea, where the banks 
are 11 feet high, the rise is 13 feet, and the whole country below 
this is inundated. It decreases towards the sea in proportion to 
the slope of the land, for at Vikkar it is only 6 feet above the 
highwater mark of the ocean tides ; and the low flats on the coast, 
which are often flooded even in the dry season, are seldom covered 
to a greater depth than 2 feet. None of the permanent villages 
are removed during the continuance of the swell, but are merely 
defended from the water by a bank of earth thrown up around 
them, and the cattle are turned out to roam about in search of 
food. Throughout the Delta the water is retained, and the sup- 
ply to the different fields regulated, by dykes thrown up along 
the banks of the rivers, which in some places are 6 feet high, and 
extend in a continuous line for a distance of 40 miles ; they also 
serve the natives as a road. During the swell the flood-tide causes 
a heavy bore at the mouths of most of the rivers, but it quickly 
loses its force, and does not ascend them to a greater height than 
6 or 7 miles. 

Although the water of the Indus is extremely muddy in ap- 
pearance the quantity of soil suspended in it is not so great as 
might be expected. When reduced to the consistence of stiff mud, 
or the same state in which it is deposited on the banks, I found it 
at the Kukewarf mouth to be 3 cubic inches in a cubic foot of 
water; but the mean of several experiments, made above the 
influence of the ocean tides, gave only 2i } and this is, I think, 
about the average quantity in the dry season. During the inun- 
dation the amount is much larger, being 4 cubic inches, which 
is no doubt caused by the greater strength of the current at 
that period.* On examining the soil obtained from the water, 
Dr. Heddle found it to be composed of argil, or fine clay, and 
carbonate of lime, with a quantity of mica in the form of fine sand. 
It also contains a portion of common salt, with carbonate of soda 

* Taking 3 cubic inches as the average throughout the year, and the quantity 
of water discharged by the river, as given by Lieut. Wood, I find, by a rough cal- 
culation, that the Indus conveys to the sea annually 10,503,587,000 cubic feet of 
mud, and this would cover a space 8J miles square to a depth of 4 feet. 
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and nitre. The water, besides the mud suspended,, holds in 
solution a proportion of saline ingredients,, principally common 
salt, carbonate of soda, and nitrate of potash ; but the amount is 
not so great as to render it at all disagreeable to the palate. An 
idea prevails very generally amongst the natives of Sind, that the 
water of the Indus is unwholesome. 

The changes that have occurred in the branches of the Delta 
within the last twenty years are most remarkable,, and exhibit the 
inconstant character of this celebrated river in the strongest light. 
I was fortunately able to obtain some information respecting them ; 
but as few of the natives possess any knowledge of the country 
beyond the immediate vicinity of their own villages, I could not 
in some instances trace the course of the destroyed rivers to my 
own satisfaction. About twenty years ago the main stream of 
the Indus flowed to the sea by the Bagar, and the Sata or great 
eastern arm of the maps, which at present forms the lower part 
of it, had no existence : * this fact is asserted by all the natives, and 
is corroborated by the report of the gentlemen attached to Mr. 
Smith's mission, who found the river in 1809 emptying itself by 
the Pi'ti or westernmost mouth. At this period the Bagar threw 
off numerous branches, and some of them were navigable for large 
vessels. The Sata was the first that quitted it below T'hat'hah : 
it was not very broad, and after pursuing the same course as at 
present for a few miles, turned more to the eastward, and tra- 
versed the country between the Mall and Piny&ri, in a S.S.E. 
line. Ten or 12 miles farther down, the Bagar sent off a 
larger branch, and this divided into two streams a short distance 
below its confluence : the Mugrah, which was connected with the 
Sata, by the Killan river, was one of them, and the Nair the 
other : the latter appears to have emptied itself into the Mall 
branch. Between the Sir and Mall mouths, a distance of 35 
miles, no rivers are now discharged, but there are several salt- 
water creeks, or rather inlets, running 8 or 10 miles into the land. 
The S&ta and Mugrah must have reached the sea at this part of 
the coast, and these creeks are, in all probability, the remains of 
their mouths and lower parts. The account given by the natives 
of the changes that have occurred in the other branches of the 
Bagar is extremely vague and unsatisfactory : throughout the line 
of the Hajamari portions of destroyed rivers are met with every- 
where ; but the clue afforded by them is so slight, that it is not suf- 
ficient to trace their entire courses with any degree of accuracy, 
and until farther information is obtained on the subject, I shall 
not attempt it. 

From the report of the natives it appears that a very high in- 
undation sometimes occurs in Sind, which invariably causes great 

* In some old maps I obtained at Bombay, the Sata is laid down as a small creek, 
and pursues quite a different course from what the main river does at present. 



358 Lieut. T. G. Car less on the 

alterations in the lower part of the Indus : it is said to happen 
once in about half a century. About eighteen years ago* one of 
these floods came down ; the river rose several feet above its 
usual height during the swell, and the strength of the current was 
much greater than in ordinary seasons : whole villages were swept 
away from the banks^ and in many parts of the country the crops 
were completely destroyed. On this occasion the river altered so 
much about the part where the Sata was thrown oft that a larger 
body of water than usual was forced into that stream, and it in- 
creased in size considerably; the change became greater every 
successive year, until at last the main river turned into the Sata 
and abandoned the Bagar altogether. It did not, however, pursue 
the same course as that branch for many miles, but forced a pas- 
sage for itself, nearly in a straight line, through several creeks, 
across the Mugrah and Nair, into the lower part of the Gora 
river, and shortly after opened a new mouth, the present Kuke- 
wari. Before this happened, many of the branches were navi- 
gable for large ships, and at an earlier period were frequented 
both by the Company's cruisers and merchant vessels. The 
rulers of Sind had also a fleet of fifteen ships stationed at Shah- 
bander, which owes its name (the King's Port) to that circum- 
stance, and it is mentioned in the histories of the country that 
they sometimes ascended the river as high as T'hat'hah. The line 
of route they pursued from the sea to Shah-bander is accurately 
pointed out by the natives : they entered the Richel, the only ac- 
cessible mouth, and passing into the Hajamari, through what is 
now the Kejeiri creek, ascended that river to a part about 10 
miles above Vikkar, where it joined the Baghana, or, as it is now- 
called, the Mall, on which branch, but considerably lower down, 
Shah-bander was situated ; they could also pass into the Gora river 
from the Hajamari, and navigate it down to Betri, then a large 
town. At this period the Richel mouth, which is now nearly 
closed by a sand -bank, had a depth of 4 fathoms, and there was 
a high beacon erected on the south point to facilitate the naviga- 
tion : this, from its resemblance to a minaret, the natives called 
Munara : no trace of it now remains, but its name has been re- 
tained in that of a village built near its site. Such are the altera- 
tions that have occurred in the lower part of the Indus within the 
last eighteen years. 

Having completed the description of the rivers I have exa- 
mined, and given some account of the changes they have under- 
gone, I shall now proceed to offer a few general remarks on the 
Delta and its inhabitants. The country on the sea-coast is sub- 
merged at high tide for a distance of 3 or 4 miles, and continues 

* It is almost impossible to obtain the exact date of any occurrence in Sind from 
the natives ; but if their assertions are correct, this flood must have happened in 1819, 
the year in which the great earthquake was experienced in Kach'h, 



Delta of the Indus. 359 

swampy about 2 miles further in-land. These marshy tracts, 
which in most places are destitute of bushes, afford excellent pas- 
turage for large herds of buffaloes, and on that account are con- 
sidered by the peasantry as valuable property : notwithstanding 
their dreariness they often present a greater appearance of ani- 
mation than is observed in more populous parts of the country, 
for every creek is full of boats, and men are seen in every direc- 
tion cutting grass for the cattle of the distant villages. It is of a 
coarse thorny kind, that grows to the height of 16 or 18 inches, 
and is only obtained close to the sea, for a short distance inland 
the small rush springs up in such abundance that it is impossible 
to separate it : being impregnated with salt it is preferred by the 
cattle to the herbage of the upper parts of the country, and the 
natives say they thrive on it much better. The districts imme- 
diately above these swampy plains are the most productive in the 
Delta, and a great part of the land being free from jungle, which 
here only appears in patches, is easily brought under cultivation : 
they terminate about 12 miles from the sea, and the dense mass of 
jungle with which the whole of Upper Sind is overrun, com- 
mences. It is principally composed of the tamarisk-bush, mixed 
here and there with the babul ; but the latter in some places is 
met with in large quantities : the mangrove is only seen on the 
coast, where there are also a few saline shrubs of the same species 
as those so common on the shores of Arabia. The soil, in 
general, is composed of clay mixed more or less with sand, and 
contains a large quantity of salt, which frequently appears in a 
thin crust on the surface : in a few spots it is a stiff tenacious clay, 
that hardens when exposed to the sun, and turns white ; but in the 
upper half of the Delta, where it contains a very large proportion 
of sand, it crumbles into a fine dust, and in strong winds rises in 
clouds that obscure the atmosphere and penetrate everything. 
The soil of Lower Sind is not, in fact, so rich as has been repre- 
sented'j; for, although a large quantity of rice is produced, it is all 
of a very coarse inferior quality, and the esculent vegetables are 
small and tasteless. Much of the land lies waste and neglected, 
and in many places, spots that have been already cleared for til- 
lage have been allowed to return to a state of nature : with a little 
labour they might again be rendered available for agricultural 
purposes, but the system pursued by the government and its 
agents towards the peasantry discourages every effort, and para- 
lyses all exertion. Besides rice, which is of two kinds, white and 
red, barley, mung,* and bajera, j are raised in the dry season by 
irrigating the fields from cuts to the river, and the sugar-cane and 
castor-oil plantain cultivated to some extent. There are a few 
fruit-trees in the upper part of the Delta, such as the mango, 
plantain, and tamarind, but the fruit is inferior. 

* Phaseolus Mungo. t Holcus spicatus. 
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In the winter season the climate of the Delta is delightful, 
being cool, dry, and bracing ; the temperature ranges from 45° to 
82°. and during the day is most agreeable : fogs sometimes occur, 
but they are by no means [prevalent, and quickly dissipate as the 
sun rises. In the summer months the heat is excessive, and less 
rain falls than might be expected. During the inundation the 
climate is very unhealthy : fevers, dysentery, and agues prevail, 
and all the inhabitants] that reside constantly in the Delta have 
an appearance of premature old age, which is doubtless to be 
ascribed to this cause. None of the chiefs or wealthy land- 
holders remain there during the hot months, but repair to Hai- 
der-£bad, and do not return to their estates until the water left by 
the swell has dried up. The dryness of the atmosphere may be 
seen in the annexed abstract of a meteorological table. 

The population of the Delta is miscellaneous, being composed 
of Hindus and Jats, with a mixture of various tribes from the 
adjacent countries. Besides Beluches and Jokiyahs from the 
western side of the Indus, many parties are met with that have 
emigrated at different periods from Kach'h ; and there are also a 
few villages inhabited by Pathans or people from Afghanistan, 
the Panjab and Bikanir. The Beluches are generally fine- 
looking men, with a Jewish cast of countenance, aquiline nose, 
high forehead, and large expressive eyes : in stature they are 
somewhat above the middle height, and their make bespeaks more 
activity than muscular strength. They are a rapacious, vindic- 
tive, and dissolute race, and as far as I have been able to form an 
opinion of them, appear to possess few good qualities. The 
soldiers have a more martial appearance than most Asiatics, and 
are undoubtedly brave, but they would have no chance against 
regular troops, from the total absence of discipline amongst them. 
This tribe, which conquered Sind about sixty years ago, is com- 
posed of many small sub-divisions or rather families, but none 
claim or exercise any superiority over the rest, and they are found 
mixed together throughout the country ; the largest and most 
powerful is the Laghari, whose chief resides some distance above 
Haider-abdd. There is no peculiarity of physiognomy observable 
in the Jats to distinguish them as a distinct people : amongst 
them you see every cast of countenance that denotes ignorance 
and stupidity, and they are now perhaps the most miserable, 
superstitious, and degraded race in India. They are a branch 
from the Jats or Jats, a Hindu tribe that anciently occupied the 
country about the upper part of the Indus, and were converted 
to the Mohammedan faith on the subversion of the Hindu dynasty 
in Sind. The Jokiyahs belong to a Rajput tribe that formerly 
governed the country ; but in the Delta they are not numerous. 
The Hindus are of the Lowana and Bhattiya castes, and do not 
differ from those of British India : patient, persevering, and in- 
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dustrious, they are in possession of nearly all the trade of the 
country, and form by far the most wealthy class in it. All those 
following any occupation on the river are called Mowanas : the 
men that navigate the dundis are generally natives of the Panj£b ; 
but the name by which they are distinguished in Sind is unknown 
there. In enumerating the tribes of the Delta,, the Sayyads and 
Fakirs, or religious mendicants, must not be omitted, since they 
form a large proportion of its population, and may be considered 
almost a distinct class. Their number is estimated by the 
Sindians at 100,000, which is perhaps somewhat exaggerated: it 
must, however, be considerable, for large parties are frequently 
encountered travelling about to collect alms, and there are many 
villages entirely inhabited by them. The Sayyads, or descendants 
of the Prophet, are generally shrewd and intelligent men, and 
there is no peculiarity about them either of dress or appearance 
by which they can be distinguished from the wealthiest class of 
Muselman inhabitants. Most of them possess grants of land, 
and they also derive a considerable revenue from the offerings of 
the pious. These impostors had formerly great influence with 
the rulers of the country, but it is now on the wane, the present 
Amirs not being so bigoted and superstitious as their prede- 
cessors : it will be fortunate for the country when it ceases to be 
felt altogether, for they add by their exactions to the misery of 
the lower classes, without conferring the slightest benefit on them 
in return. The Fakirs pursue an erratic life, subsist entirely on 
the charity of individuals, and disfigure their bodies in the same 
manner as those in other parts of India : their principal place of 
resort is the shrine of Lai Shah-baz, at Sihwan, where there are 
seldom less than five or six thousand collected, who receive their 
food daily from the temple. 

The condition of the lower classes of the peasantry in Sind is 
truly wretched : unable at times to obtain a sufficiency of food 
and clothing for themselves, it is quite out of their power to pro- 
vide for the wants of a wife and family, and they never marry. 
The consequence of this miserable state of existence may easily 
be imagined: theft is common, and many of the villages are 
full of public women of the lowest description, living in a state of 
hopeless poverty and disease. Very few fine-looking men are 
seen in the Delta, and the women are nowhere so destitute of 
personal charms : they are ugly and haggard even in youth, which 
is to be attributed to the hardships they undergo in early life, and 
the unhealthiness of the country during the swell. Smoking is 
universally indulged in to excess, and the strong spirit distilled 
from gaur* is in great request amongst all who can afford to pur- 
chase it. The lower orders use bang, an intoxicating and very 
deleterious drug obtained from hemp, in large quantities. In 
* Molasses, or raw sugar. 



36 { 2 Lieut. T. G. Carless on the 

most of the towns there are numerous dancing girls, and the only 
amusement of the inhabitants consists in smoking their capacious 
hukkahs, and drinking until they are intoxicated, whilst these 
women exhibit their indecent postures before them : the plea- 
sures of the Sindian are, in fact, entirely sensual, and his rank in 
the scale of civilization is consequently very low. 

Amongst the animals of Sind the camel, both from its size and 
utility, ranks first in importance : very few are seen near the sea- 
coast, but in the upper part of the Delta droves of forty or fifty 
are frequently passed : they are rather smaller and lighter in 
limb than those of Arabia, but from being better fed are much 
finer looking animals. The horned cattle do not differ from 
those of India. Horses of a diminutive breed are met with at 
every village in great numbers. In the woods wild hogs abound, 
and there is also an animal very common in the interior which, 
from the description, must be the elk. The country is infested 
with jackals, who prowl about day and night, and are very 
ravenous : on several occasions they have been known to attack 
men. A lynx and a leopard were seen, and tiger-cats three or 
four times ; but none of these animals are numerous. Hares and 
deer are abundant everywhere. The dogs are large and ferocious ; 
so much so, that it is dangerous for a stranger to approach them 
without being accompanied by some of the inhabitants. 

It is almost impossible to convey an idea of the vast quantities 
of water-fowl that frequent the rivers and the swamps of the 
sea-coast : the latter are literally covered. The varieties of the 
wild duck are innumerable, and geese, pelicans, flamingoes, 
spoonbills, storks, cranes, royal and grey curlews, herons, snipes, 
with several other kinds, are seen in immense numbers. The 
Egyptian ibis is common. There is also a large bird about the 
size of a turkey, called the kalam, which only makes its appear- 
ance in the winter months, and is found both in wet and dry situ- 
ations : I have seen the fields actually covered with them. In 
the thick woods of the upper part of the Delta partridges, ^quails, 
and plovers are equally numerous. Among the small birds are 
some with very rich plumage, which I think are unknown. The 
domestic fowl is remarkably fine, and generally of the kind with 
black bones and skin. 

The fish obtained in the greatest quantity is the delicious pulla : 
it is of a most delicate flavour ; but so rich from the quantity of 
oil it contains, that some people cannot eat it. The mullet is 
also abundant, and attains a large size. Besides these there are 
several other kinds that are common to most of the Indian rivers. 
Otters and turtles abound everywhere, and porpoises are seen as 
high as T'hat'hah. There are also great numbers of water- snakes 
of a large size in all the rivers. 

Kori — The Kdri, or eastern branch of the Indus, was surveyed 
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in 1833, and as it exhibits some physical peculiarities not observ- 
able in any of the other rivers, I shall conclude this paper with a 
short description of it. The Kdri, which separates Sind from 
Kach'h, once formed the lower part of the Feledi, and it also 
received the waters of a large branch, thrown off by the main river 
during the inundation near B'hkur : the beds of both these 
branches are now partially filled up throughout the whole line of 
their course, and the portion of water they receive during the 
swell is prevented from passing into the Kdri by bands that have 
been thrown across them by the Sindians. The alterations caused 
in this branch by the earthquake of 1819 increased its magnitude 
so much, that it became a small gulf or arm of the sea, and it now 
gives a better idea of a great river than any other branch of the 
Indus. At its mouth it is C) miles wide, and the Sind coast, 
being very low, is not visible from the Kach'h side : it begins to 
contract at Kdtasir and continues to do so up to Lak'hpat, a fortified 
town situated 39 miles from the sea, where it diminishes to a 
narrow stream, 200 yards wide, and is so shallow that, if the 
bottom were firm, it might be forded at low water in several 
places without difficulty. The broad bank fronting the coast of 
the Delta extends right across the entrance, and terminates a 
short distance below it on the shores of Kach'h : in many places 
the sand-banks are dry at low tide, and the sea outside them is 
very shallow, there not being a greater depth than 5 fathoms 8 
miles from the land. Two channels, the Ad'hiyaru and Sur, lead 
out of the river across this mass of shoals ; they are broad and 
deep, having a depth of 20 feet in the shallowest part, which is on 
the bar at their mouths. Above the part where these two 
channels separate, the river for some miles has a depth of 7 and 
8 and in some places 14 fathoms, and there are no sand-banks 
until you arrive at Kdtasir : near this town the bed of the stream 
is extremely foul, and vessels of any size are prevented from 
ascending higher by several shallow bars or ridges, that reach 
across it in a lateral direction from side to side. A short distance 
above these, extensive flats of soft mud occupy half the breadth of 
the river, and the channels being narrow and intricate, the diffi- 
culty of the navigation increases every mile as you advance 
towards Lak'hpat. 

During the neaps the tides are very irregular ; they run at a 
rate of from 2 to 3 miles, vary in duration from 4 to 8 hours, and 
rise sometimes 9 feet, but at others only 6. On the springs they 
are alternately weak and strong, and in the latter case, when they 
have a velocity of 6 miles, they continue to flow for a period of 
8 hours : this is caused by the sudden influx of water from the 
ocean during the night, when they attain their greatest height. 
At Kdtasir there is a rise and fall of 10 feet, and at the mouth of 

VOL. viii. ^ c 
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the river it increases to 13, but at Lak'hpat it does not exceed 4. 
The Kdri is navigable for vessels drawing 16 feet to within a 
short distance of Kdtasir, but they could not proceed any higher 
on account of the bars stretching across the stream from side to 
side : even the country boats that frequent it, which seldom draw 
more than 6 or 7 feet, are obliged to remain at that town and send 
up their cargoes to Lak'hpat in dundis. 

About the mouth of this branch the land is low and swampy : 
on the Sind side it is overrun with a dense mass of stunted man- 
grove bushes and overflowed by every tide : the Kach'h shore for 
some miles is a mere ridge of loose sand, thrown up between the 
river and a broad tract of marsh land intersected with small creeks, 
that extends from Kdtasir to Jakau. None of these creeks 
have any communication with the Kori; but the largest, which 
reaches the sea a few miles below the mouth of that river, affords 
a passage for the boats of the country to Jakau, a seaport town 
of some importance in the N.W. extremity of Kach'h. Along 
that part of the sandy ridge exposed to the action of the sea, the 
beach is literally covered with heaps of clay balls, that have ap- 
parently been formed by the waves rolling the small pieces of 
clay, detached from the banks and thrown up here, on the smooth 
firm sand. 

About the mouth of the river the country on the Sind side, up 
to Lak'hpat, is low and flat, and thinly covered with saline shrubs 
or the decayed trunks of bushes that have been destroyed by the 
salt water : this part of the Delta is evidently depressed below 
the level of the rest, which is to be attributed to the effects of the 
earthquake of 1819. and being from this cause partially flooded 
at times to a great extent, even in the dry season, is uninhabited. 
On the Kach'h side, the country above Kdtasir presents to the 
view a confused mass of rugged broken hills, evidently of volcanic 
formation, which at a distance assume the appearance of moderately 
elevated table-land : here and there the small spurs sent off from 
them project in low promontories into the river, and the rocks 
extend under water half way across its bed : the only mountains 
seen are the J'harah hills, situated 8 miles to the S.E. of 
Lak'hpat, which are about 1000 feet high. 

From Lai Chettah, a small mosque 10 miles above Kdtasir, the 
low hillocks on the Kach'h side run in a direct line up to Lak'h- 
pat ; but the river, receding gradually from them for some miles, and 
then turning suddenly towards that town, leaves an extensive tract 
of low land at their bases of alluvial formation : this is said to 
have sunk several feet in some places during the earthquake, and 
a small fort in the upper part, erected close to the river, the ruins 
of which are still visible, was overthrown. During the inundation 
it is now covered with water to some depth, and in the dry season 
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salt is obtained in large quantities, from those parts that are below 
the level of the river. Near Lai Chettah, where the stream is 
2\ miles wide,, a large rock covered with oysters rises in the 
centre of the deep channel, and on the opposite side of the river 
there is a ruined fort, called Bastah Bander, which formerly be- 
longed to the R66s* of Kach'h, and was destroyed by the Sindians 
during their wars with those princes. 

Kdtiisir is a small village and pagoda on the Kach'h side, 
situated about 16 miles from the sea, and is dependent on Na- 
ransir,f a fortified town full of pagodas, about a mile farther in- 
land : they are both celebrated places of pilgrimage of the Hin- 
dus, and are said to be of equal antiquity with the most ancient 
of the Hindu temples in other parts of India. The pagoda at 
Kotasir is erected on a small rocky eminence close to the river, 
and, like all these edifices, has been constructed with more solidity 
and strength than elegance : a broad terrace runs round it, de- 
fended by a low massive wall with embrasures, and in these 
several small guns are mounted. One side of the hillock on 
which it stands is bounded by the swamp that now occupies the 
site of the old bed of the river, and before it, a mud flat extends 
from the banks, about a hundred yards into the stream : across 
this flat a handsome stone causeway has been carried out to 
another but smaller temple, where there is a large tank built in 
the river for the convenience of the pilgrims when performing 
their ablutions. 

The fortified town of Lak'hpat is built upon the edge of the 
elevated land, about a mile from the river, and incloses a space 
about 800 yards square, of which not more than a third is occupied 
by houses. It is of an irregular shape, and the walls are defended 
by numerous towers and bastions, with guns mounted on them of 
all sorts and sizes. Most of them are so old as to be entirely use- 
less ; but one, a long brass six-pounder, with the arms of Por- 
tugal engraved on it, deserves some notice, from the peculiarity 
of its construction. In the upper part of the breach there is a 
square piece cut out, about 2 feet long, and 8 inches wide, which 
admits of a small gun being placed inside the large one, with the 
muzzle projecting about a foot beyond the open part. It is fur- 
nished with a handle, and appears to have been contrived for 
loading with greater celerity and safety. Lak'hpat was built about 
thirty-five years ago, by Jem'ahdar Fateh Mohammed, a cele- 
brated Kach'h general, to defend the frontiers of the kingdom 
against the encroachments of the Sindians. It is now garrisoned 
by 50 Arabs and 150 native soldiers, and contains a population of 
about 5000 persons,, composed principally of merchants and 

* Princes or chieftains. t Narayan-sir ? 
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Hindus, who have fled from Slnd to escape the tyranny of the 
Amirs. About the town the country is barren and unproductive ; 
and, from the quantity of shells found in the soil in most parts, 
has probably at a remote period been submerged. Kdteri, the 
landing-place on the Sind side, where there is a small custom- 
house and guard, is 4 miles below Lak'hpat, and numerous ferry- 
boats are constantly passing between them, full of men, cattle, 
and merchandise. From this station the goods are conveyed on 
camels to the eastern parts of the Delta, and distributed through- 
out the inhabited districts of the T'har.* 

The effects of the earthquake that visited Kach'h in 18 19* and 
laid most of its towns in ruins, are visible in every part of the 
Kdri. Opposite Kdtasir the banks of the river on the Sind side 
are perpendicular for about three miles, and close along them 
there is a depth of 14 fathoms. In this part the land is of alluvial 
formation ; but all the strata exposed to view in the face of the 
banks, with the exception of two or three of the upper ones that 
have been deposited since, are broken up in confused masses, and 
inclined to the horizon at an angle of 30 or 40 degrees. This is 
also the case throughout the tract of low land lying at the base of 
the hillocks between Lak'hpat and Lai Chettah. Previous to the 
earthquake, the river, instead of pursuing the course it now does, 
turned close round the rocky eminence on which Kdtasir is built, 
and reached the sea between its present mouth and the Jakau 
creek. Along this line the country is overflowed at high tide to 
a depth of 2 or 3 feet ; and the old banks may still be traced. 
The alterations that have taken place in this part of the river are 
very extensive, and have evidently been produced by the sinking 
and upheaving of the ground during this awful convulsion of 
nature. The fact is attested by the remains of several boats, 
which are still visible, half buried in the soil that fills up the bed 
of the old river, and it is probable that to this cause the Kdri owes 
its present magnitude. 

Abstract of the Meteorological Journal, in the Delta of the 
Indus, 1836-7:— 
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